Objective: The aim of the study was to assess the weight and reproductive performances of Girolando cattle at Kpinnou Breeding Farm (KBF) in the south western of Benin Republic.
INTRODUCTION
Livestock production in sub-Saharan Africa plays a key role in food security and the fight against poverty (Kouamo et al., 2014) . Despite the importance of the livestock sector in these countries, animal protein requirements are not being covered. This inability to meet demand is due to the low productivity of animals (Adjou Moumouni, 2006) . Apart from the poor performance of the animals, the pathologies, which are very frequent in this area, have a negative impact on the productivity of the animals. In Benin, the deficit in animal protein led to a significant increase in imports. The quantity of imported meat and offal increased from 56,754 in 2000 to 192,979 tons in 2012 and for dairy products it rose from 9,152 in 2000 to 11,929 tons in 2012 (FAOSTAT, 2015) . To address this situation, several livestock development programs have been implemented to improve productivity. This is the Livestock Development Project (PDE), which had undergone three phases (I, II and III) and the Milk and Meat Support Project (PAFILAV). As part of the implementation of PDE Phase III, Girolando cattle were imported from Brazil to the Kpinnou breeding farm in November 2004 (Hestin, 2012) .
After a 5-year adaptation period in its new biotope, the zootechnical performance of the breed was below the average of the same breed in its country of origin (Toukourou and Senou, 2010; Alkoiret et al., 2011; Doko et al., 2012) . However, these first evaluations did not take into consideration the effects of different environmental factors, the most important of which is the calving season. The growth curve parameters, evolution of the body weight by sex and the morphometric measurements of this breed were not evaluated as well as most of the reproductive traits. From a health point of view, the dominant pathologies of the Girolando have been inventoried and an adequate prophylaxis plan has been proposed so that the animals can better optimize their zootechnical performance (Megan, 2014) .
The general objective of this study was to assess the level of adaptation of this breed through its reproductive and production performances at the Kpinnou Breeding Farm. Specifically, it evaluated (1) effect of the calving season and sex on its weight performance and growth curve parameters, (2) morphometric measurements of this breed for its characterization in the new biotope, and (3) breeding performance in its adaptation phase at Kpinnou breeding farm.
MATERIALS AND METHODS
Study area and characteristics of the farm: The study was conducted at the Kpinnou Breeding Farm ( Figure  1) . The geographical location, average annual temperature, climate and rainfall of this farm were described by Kassa et al. (2016) . The rearing facilities used, the mode of feeding, the mode of reproduction, the sanitary and medical prophylaxis applied on the farm were also described by Kassa et al. (2016) . 
Data collection:
The data collection covered the period from 2004 to 2010. The weight performance and body measurements were taken on a total of 150 Girolando cattle. The animals were weighed from birth at day D0 and then monthly until 28 months of age according to sex and season. Skeletal muscle development and developmental traits were measured. For the muscular development, the body measures taken into account were: 
, where Y is the weight of the bovine (kg); α is the asymptotic weight; β is the integration constant; γ is the growth rate factor (maturation factor) and t is the time (Porter et al., 2010) . These parameters (α, β, γ) were estimated by nonlinear regression using the Marquard method in the nonlinear models of the SAS procedure (SAS, 2006). The age of inflection, corresponding to the period of maximum growth, was calculated according to the following formula: Ti = (1/γ) × │ β│ ln (Porter et al., 2010) .
RESUTS

Evolution of weight performance by season
In general, the average monthly weights of Girolando calves increased with the age regardless the season. From birth to three months of age, the average monthly weight of calves did not vary significantly with the seasons. At birth this weight was 26.42; 27.56; 26.53 and 20.50 Kg for the long rainy season, the short rainy season, the long dry season and the small dry season, respectively ( Table 1) .
After 3 months, a significant variation of the monthly weight with season was observed between 4 th and 9 th 
Evolution of weight performance by sex
At birth, the average weight of male calves (26.79 Kg) was identical to that of females (25.96 Kg). At 2 and 3 months of age, female weights were higher (P˂0.05) than males. Beyond the 3rd month, the average weight at a specific age of males was higher than that of females but did not show a significant difference at certain periods of the growth ( Table 2 ). The significant differences between the monthly weights of males and females were obtained from the 5 th to 6th month and from the 18th to 23rd month of age ( 
Growth curve for Girolando cattle
The evolution of the growth curve over time in Girolando cattle showed that the asymptotic weight of the males was higher than that of the females (Figure 2) . The maturation rate (γ) was 0.0032 and 0.0035 per day for males and females, respectively. The inflection point was 9.16 months for males against 7.97 months for females.
Body measurements of Girolando cattle
The panty width and top thickness were 27.6 cm and 5.4 cm respectively, with coefficients of variation of 17.11% and 10.14%, respectively for the Girolando. As to the length of the top, pelvis width, back width, width at the hips, the thoracic perimeter, and the width at the trochanters, their measurements were 68.8; 49.8; 35.6; 47; 175.4 and 56.6 cm, respectively. The height at the withers of the Girolando was 127 cm and the length of the horns and the tail were 122.1 cm and 84.4 cm, respectively ( Table 3) . Considering adult weight and body measurements, the Girolando breed is hypermetric and slender.
Reproductive performance
In 2012, 32 births were recorded at Kpinnou Breeding Farm, of which 2 were double out of a total of 33 females mated ( Table 4 ). The fertility rate was 100% and the fecundity rate was 103% ( Table 4 ). The number of calves born was 34. No mortality of calves was recorded before weaning. During the year, three cases of cow's mortalities were recorded. In 2013, the farm had a total of 107 cattle. During the year, 29 births were recorded against four deaths. The apparent fertility rate was 91.18% and the fecundity rate was 85.29%. The calving rate was 93.55% and the abortion rate was 6.45% for 31 pregnant females. The births observed were single births and 6.90% mortality was recorded before weaning resulting in a weaning rate of 93.10%. Calving occurred from January to June and from August to December. The largest number of births was recorded from March to May (Figure 3) .
DISCUSSION
Evolution of weight performance by season
The average monthly weights of Girolando calves increased with age regardless of the season. From birth to three months of age, the average monthly weight of calves did not vary significantly with the seasons. The absence of the seasonal effect can be explained on the one hand by the fact that the calves were exclusively fed on breast milk during this period. Since the Kpinnou Farm is not a for-profit farm, competition between calf and man is not observed for milk intake. On the other hand, the Girolando are raised in an agro-ecological zone characterized by two dry seasons and two rainy seasons. During the dry season, forages become scarce and their nutritive values decrease, causing a reduction in forage availability. This deficiency in quality fodder is often compensated by the addition of food supplements to ensure better production and good breastfeeding of calves. In agro-ecological zones characterized by one dry season and one rainy season, the duration of each of the two seasons negatively or positively influences the milk production of the cows. This is the case of the Okpara Breeding Farm, where milk production is influenced by the season, with the consequence of a seasonal effect on the growth of calves from birth to weaning ( On the other hand, the highest average birth weight in the Girolando is lower than that reported in the agropastoral farm of Pout in Senegal (Byishimo, 2012 ).
The season effect was observed on the weight of the Girolando between the 4th and the 9th month of age in our study. At 9 months of age, calves born during the long rainy season had the lowest weights while calves born during the long dry season showed the highest weight performance compared the calves born during other seasons of the year. This result is explained by the fact that animals born during the dry season feed exclusively on breast milk during this season, which lasts an average of 4 months. Beyond the 4 th month, these calves benefit first from the young regrowth of Panicum maximum C1 (tender fodder very appreciated by the calves) and then of the abundance of the grazing during the whole rainy season. Conversely, calves born during the rainy season go through the entire dry season with all the difficulties related to feeding during this season. Our results are similar to those obtained in extensive livestock farming in Uganda where the calves born during the dry season were higher than calves born in the rainy season whose cows went through the dry season (Lagu et al., 2012) . On the other hand, a seasonal effect was observed in four-month-old Friesian and Ankolian calves raised in a station where the cows benefited from a dietary intake (Lagu et al., 2012) . Indeed, these authors reported that during the first four months of life, the highest weights are obtained during the wet season at the station.
Beyond 9th month, the average weight of calves was identical regardless of the season of birth. This implies compensatory growth which is related to the fact that weaned animals undergo the same treatments and that the animals in phase of growth retardation, physiologically, develop a high compensatory growth. Contrary results were obtained in the Afyon province of Turkey where steers raised in the cold season performed less than those of the dry season despite being fed under the same conditions (Demircan et al., 2007) .
At the age of 12 months, the Girolando had an average weight ranging from 209 to 228 kg. This weight is similar to that obtained by Toukourou and Senou (2010) on the same cattle breed. On the other hand, this weight is higher than that of the local breeds in particular the Borgou breed under selection or not (Youssao et al., 2009 ) and N'dama (Akouango et al., 2010) .
Evolution of growth performance by sex
The growth performance of Girolando cattle varied according to the sex of the animal although a significant difference was not observed at birth. The female calves showed the highest weights over males between 2 and 3 months. Similar results were obtained in the Friesian and Ankole calves in Uganda (Lagu et al., 2012 ). Significant differences between the monthly weights of males and females were also obtained from the 6th month and the 18th to the 23 rd month of age. This could be explained by the early growth in females compared to males. This observation is related to the fact that females, from a genetic point of view, have rapid growth and early maturity than males. Our results are similar to those obtained by Ouedraogo (2013) on the zebu peulh, Azawak and the Azawak crossbreeds for the ages of 1 to 2 months and 4 to 6 months, respectively.
Growth curve parameters for Girolando cattle
The modeled growth curve of Girolando cattle showed that the asymptomatic weight of males is higher than that of females. This result is contrary to that obtained by Youssao et al. (2013) in Borgou breed in a semi-intensive system. The rate of maturation (γ) and age at inflection point are similar between sexes and similar to the result obtained by Youssao et al. (2013) in Borgou cattle. Moreover, the age at the inflection point of the Girolando is very short ( Table 3 ) compared to that of the Borgou breed (22.9 months for males against 23.4 for females). This difference is related to the genetic background: Girolando cattle are an improved breed that is fast growing and genetically different from the Borgou breed, which is a local, slow growing breed. This age indicates when the animals reached maximum growth (Théwis et al., 2005) . It is the ideal age where the cost / growth ratio is optimal and where it is advisable to remove the animals for fattening because the animal consumes more than it produces.
Reproductive Performances
The fertility rate of Girolando cattle varied from year to year. Periods of births are from January to June and from August to December in the Girolando cow. From this distribution, season and food availability influence the reproductive cycle of Girolando cows in southern Benin. The calving period from January to June corresponds to that of cows in gestation during the long rainy season and that from August to December corresponds to cows in gestation during the long dry season. Farrowing is low because of the inadequacy and nutritional quality of fodder resources (Yaokorin, 2007; Meyer, 2009 ). Feed supplementation, reproduction control and selection can positively influence farrowing (Yaokorin, 2007; Akouango et al., 2010) , taking into account the conditions of rearing at the Kpinnou Breeding Farm, the animals benefit from concentrates during the lean periods. The observed effect may be related to the individual characteristics of the cows.
CONCLUSION
The evaluation of the zootechnical performances of the Girolando cattle at the Kpinnou breeding farm reveals that these performances vary according to calving seasons and the calves born during the long dry season have the best weight performances during the growth phase. The weight of male calves is higher than that of females and this difference increases with age. The Girolando breed has a hypermetric format and a slender proportion. The season influences calving frequencies and birth periods are from January to June and from August to December. In overall, the performances obtained are satisfactory compared to the results of previous studies on the same animals and showed a good adaptation of the Girolando breed to the rearing conditions of the Kpinnou Farm. However, improvement is still possible because optimal performance is not yet achieved.
